StudyNowPk.COM 


Algebraic Mani pulation 


Q1. Find the H.C.F. of the following expressions. 
(i) | 39x?y?z and 91x°y®z’ 
Solution: 
39x’y3z = 3 x 13 x? y?z 
' 91x?y6z? = 13 x 7 xyz” 
H.C. F. = 13 x5y?z 
(ii) 102 xy*z, 85x?yzand 187 xyz’ : 
Solution: ο MX 
102 xy?z = 2 x 3 x 17 xy?z 
85 x^yz = 5 x 17 x?yz 
187 xyz? = 11 x 17 xyz? 


H.C.F.— 17xyz ο <x 

Q2. Find the H.C.F. of the 'fotlowing expressions by 
factorization. ο 

(i) x* *5x 6," ‘x? — 4x — 12 

Solution . 


-x* 45x46 = x? 43x 2x t 6 
= x(x + 3) + 2(x + 3) 
= (x + 3)(x + 2) 

x? — 4x — 12 = x? — 6x * 2x — 12 
= x(x — 6) 2(x — 6) 


= (x — 6)(x +2) 
HGR = 2+ 2 
(ii) | x3—27, αἱ Ε6χ-- 27, 2x? — 18 
Solution: 


x3 — 27 = (xy? — (3)? = (x - 3)(x? + 3x + 9) 
x? + 6x — 27 = x? + 9x — 3x - 27 
= x(x49)-3(x-9) 
= (x + 9)(x - 3) 
2χ2.-- 18 = 2(x? — 9) = 2(x? - 32) 
= 2(x + 3)(x -- 3) 
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H.C.F.-x-3 
(üi) αχ] -—2x2 +x, x?-2x-3, x-3x-4 
Solution: . 
x? — 2x? +x = x(x? - 2x + 1) = x(x- 1)? 
= x(x -- 1)(α -- 1) 
x? -2x-3 = x?4+3x-x-3 
= x(x + 3) - 1(x + 3) 
= (x + 3)(x-1) 
X! 43x—4 =x*+4x-x-4 
= x(x + 4) - 1(x + 4) 
= (x + 4)(x-1) 
H.C.F.=x-1 
(iv) 18(x3 --9χ2 + 8x), 24(x? — 3x4 2) 
Solution: 
18(x? — 9x? + 8x) = 18(x? — 9x + 8) 
= 18x(x? — 8x — x + 
= 18x[x(x — 8) 
=72 κ — — 1) 
H.CF.-2x3(x-1)- 2-3. 
(v) 36(3x* + 5x3 — 5 x* — x) 
Solution: 


36(3x* DA 2x?) = 4 x 9x? (3x? + 5x — 2) 
ας = 4 x 9x? (3x? + 6x — x —2) 
Xt = 22.3? x?(3x(x + 2) - A(x + 2)] 
= 27.32 x? (x + 2)(3x - 1) 
54(27x* —2) = 2 x 27x (27x? -- 1) 
= 2 x 33x[(3x)? — (1)'1 


= 2 x 33x(3x —1)(9x* + 3x + 1) 
H.C.F.= 2 x 37x(3x - 1) 


= 18x(3x - 1) 
Q3. Find the H.C.F. of the following by division 
method. 
(i) — x343x?-16x412, x3+2x7-10x+8 
Solution: 


1 
x? -3x? — 16x + 12 
+x? +x? F10x8 
2x? —6x+4 
2(x?-3x + 2) ` 


x3 +x? -- 10χ --8 
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By Ignoring 2 
x—3x 42. xc x?— 10x48 
uum εν 7 MER 
|! 4x? — 12x - 8 
E ur P μίμος. 
r T - 
H.C. F.= x? -3x +2 
xt +x —2x*-x-3, 5x! 43x?— 17x £ 6 


(ii) 
Solution: 
n Xxt2 a 
5x3 +3x? -- 17x +6 | x*4x!—2x^—x—3 
TI NNNM P 
ἘΠΕ 2 


XS eee e" 
$ 3 y 
DE 34x412 
29x? + 29x — 87 
29(x* +x — 3) 
5x —2 


n 5x!-3x?— 17x 46 — 
45x! + 5x" #iSx — 


-—— ——À — MÀ —— 


--2χ7 — 2x +6 
F? F2xt6 
0 


H.C.F.= x*+x-3 
(ii) 2χ᾽ -4x+-—6x, χ᾽} x4 -- 3x3 -- 3x? 
Solution: 
2x? — 4x* — 6x = 2x(x* — 2x? — 3) 
X^ + x* — 3x3 — 3x? = x? (x? 72 — 3x — 3) 
In this case H.C.F. of 2x and x? is x 
Now we find H.C.F. of x* — 2x? and x? + x? — 3x — 
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x—3 
x!4x*—3x-3 ata RS 
txt ΣΧ} F 3x3 F 3x 
-3χ} + 3x? 4+ 3χ -- 3 
$ 3x3 F 3x%+ 3x43 
6x? — 6x — 12 
6(x? -x —2) 
By Ignori 1g 6 
σα - 
x*-x-2 | x!4x?—3x -- 3 
| +x? Fx? +2x . 


| 2x^—x —- 3 
'..... τ. Ἔχε T2x *4 


Then 


H.C. ix | 
sponte C.F. of the given. expression is 


xx (x21) = ο... 
`~ Find the L.C.M. of the following expressions. 
(i) 39x" y?z and 91x°y°z’ 
Solution: 
39x/y?2 = 3x 13 LM 
91x5y9z! = 13 x72 HA 
LC M.23x7x13x!y$z? 
= 273 x aid 
(ii) | 102xy?z 85 x?yz and 187 xyz? 
Solution: 
102 xy* z=2 x3 x 17 xy" Ζ 
85 x P ue 17 x*yz 
187 xyz? = 11 x 17 xyz? 
L. C.M. =2x3x5x 11x 17x?y?z? 
= 5610 x?y?z? 
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Q5. Find the L.C.M."of the following expressions by 
factorization. 
(i) x? + 25x 1 100 and x? — x — 20 
Solution: 
x? + 25x +100 = x? — 20x — 5x + 100 
= x(x ~ 20) — 5(x — 20) 
= (x — 20)(κ -- 5) 
ý χ᾽-χ-20 =x? —5x+4x-—20 
= x(x—5)-4(x — 5) 
= (x — 5)(x + 4) 
L. C. M. = (x — 5) (x - 20)(x + 4) 
(ii) | x^-4x*4, x?-4, 2x?+x-6 
Solution: 
x? +4x+4 =(x+2)? 
x^-4- μες, 
2x? +x-6 =2x?+4x—3x—6 
= ο... 
= (x + 2)(2x - 
L.C.M. = (x 29 — ρῶς ἢ 


(iii) | 2(x* -- y*), 308 + 2x? 
Solution: Dip 
2(x* * - y?)(x? + y?) 
. 8 2(x — y)(x +y) 


x * = 2(x* = Jay yere +o) 
Wee + 2x*y — xy? -- 2y?) = 3[x2(x + 2y) — y2(x + 2y)] 
= 3(x + 2y)(x? + y?) 
= 3x Ἔγία-- 220€ + 2) 
L.C.M.= 2. 3x — y)(x + y)(x? + y2)(x + 2y) 
= 6(x* — y*)(x? + y?)(x + 2y) 
= 6(x* — y*)(x + 2y) 
(iv) 4(x*-1) 6(x3-x?-x 41) 
Solution: 
4(x*—1) | -4(?-1)(x?4 1) 
= 2*(x -- 1)(x + 1)(x? + 1) 
608 = x? -x + 1) = 6[x*(x 2 1) - 1(x - i)] 
= 2.3(x -- 1)(x7 - 1) 
= 2.3(x - 1) (x — 1)(x + 1) 
= 2.3(x- 1)?(x 4 1) 
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L.C.M.= 2? .3(x — 1)? (x + 1)(x? +1) 
12(x — D)?(x + 1) (x? + 1) 
12(x - 1)(x - 1)(x + DG? + 1) 
12(x - 1)(x? - Dx? + 1) 
= 12(x - 1)(x* - 1) 
Q6. For what value of k is (x * 4) the H.C.F of 
(x? +x- (2k + 2) and 2x? + kx — 12? » 
Solution: i 
Let — P(x) 2 x? «x - (2k 2) 
And = q(x) = 2x? t kx — 12 i 
As x + 4is H.C.F. of p(x) and q(x). So p(x)is exactly 
divisible by x + 4 and thus p(—4) = 
i.e. (-4)? + (-4) -(2k +2) =0 
= 16-4-2k-2=6 
=> 10—2k =0 = 2k = 10 
k =S 


Q7. If (x +3)(x - 2) is the H.C.F. of MX 

p(x) = (x + 3)(2x? - 3x + k) and 

q(x) = (x - 2)(3x? + 7x x l. 
Solution: 
p(x) = (x + X die US + 

bc Fand q(x) = (x + 3)(x - 2) 
o -2) is a factor of 
ES 3)(2x? — 3x + k) 
Hence x - 2is a factor of 2x? — 3x +k 

2(2)2 -3(2) +k =0 
8-6+k=0 => 2+k=0 
k=-2 
Similarly (x + 3)(x — 2)is a factor of (x — 2) (3x? + 7x — l) 
— x t 3is a factor of (3x? + 7x — 0) 

3(-3) + 7(--3) -1 = 0 

27-21-l=0 

6-120 


Hu Ww H 


bu 


= ἰ--6 

Q8. The L.C.M. and H.C.F. of two polynomials 
p(x) and q(x) are 2(x* - 1) and (x+ 1)? 4 1) 
respectively. If p(x) = x? + x^ + x + 1, find q(x). 
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Solution: 
L.C. M. = 2(x* - 1) 
H.C.F.2 (x + 1)(x? + 1) 
ρίαχ) - χ) 4 χ7 ἠ- χ 4-1 
(L.C.M.)x(H.C.F.) 
QU e eer 
_ 2(x*- 1n(xe1)(x?*1) 
i x34x24x41 
.2(x*-1)x* »x4x?41 
x3J4x?4 x41 
ο 2(x*- 1)? 4x? 4x41) 
(00 XMAX)4X41 
| = 2(x* -- 1) 
Q9. Let p(x) = 10(x? - 9)(x? — 3x 4 2) and 
q(x) = 10x(x + 3)(x — 1)2. If the H.C.F. of p(x), q(x) 
is 10(x + 3)(x — 1), find their L.C.M. 
Solution: 
p(x) = 10(x? — 9)(x? — 3x + 2) 


q(x) = 10x(x + 3)(x -- 1)? 
H.C.F.- 10(x+3)(x=1 
L.C.M. = 22% 
: -9)(x -3x*2)10x(x*3)(x-1)? 


10(x*3)(x-1) 


x * = 10(x* - 9)(x* — 3x + 2) .x(x — 1) 


= 10(x* -- 9)[(α7 — 2x — x + 2) x. (x — 1)] 
= 10(x* - 9)[x(x — 2) - 1(x - 2].x. (x — 1) 
= 10(x* -- 9)(x = 2)(x - 1).x. (x —.1) 
10(x^ - 9)(x - 2).x.(x— 1)? 
= 10x(x — 2)(x -- 1)*(x? — 9) 
Q10. Let the product of L.C.M. and H.C.F. two polynomials 
be (x + 3)*(x — 2)(x+ 5). If one polynomial is 
(x + 3)(x — 2) and the second polynomial is 
x? + kx 15, find the value of k. 


Solution: 
(L. C. M. )(H.C. F.) = (x + 3)?(x — 2)(x + 5) 
p(x) = (x + 3)(x - 2) 
q(x) Ξ x? 1 kx +15 l 
p(x). q(x) = (L.C.M.) X (H.C.F.) 
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(x + 3)(x — 2)(x^ + kx 4 15) = (x + 3 (a -- 2)(x + 5) 
=> x^ 3x 35: (x + 3)(x +5) 
x? 4 kx 4 15 = x? + üx 4 15 
z3 k=8 l 
Q11. Waqas wishes to distribute 128 bananas and also 
176 apples equally among a certain number of 
children. Find the highest number of children 
who can get the fruit in this way. 


Solution: 
Required number of children = H.C.F. of 128 and 176. 
1 
128 | 176 
.128 2. 
48 ' 128 


Xt EXERCISE 6.2 


Simplify each of the following as a rational 


expression. 
1 χ--χ-6 x?42x-24 
Q1. x2-9 x?-x-12 
Solution: 
 ox?-3x42x-6 | x? +6x—4x724 
7 x4-3? x?—Ax*3x-12 
XX 3)*2(x—3) x(x*6)-4(x*6) 
(x £3)(x-3) x(x-4)*3(x-4) 


ο (κ Αλία *2) (x*6)(x-4) 


g (x*3)(x-3) (x-4)(x*3) 
x+2 χ16. x+2+x+6 — 2x+8 


x+3 x+3 x+3 x+3 
_ 2(x*4) 


x+3 
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Q2 k= " xr 4x | 4x 
Ὁ - [x-1 x41 x24 x*-1 
Solution: 


- (x*1)? Gtia (r ti) 0901) , ax 
(x-1)(x*1)(x^*1) x*-1 

B (x? +2x+1) (x741)-(x?-2x+1)(x?+1)-4x(x?-1) | 4x 

(α2--1)(«2 41) x*-1 


X5 ex? 2x) 2x 41-(x* &x?-2x? - 2x x? 1) -(4x? - Ax) 
x*-1 ; 
ο X442x3+2x?+2x+1-x*+2x3—2x?+2x—-1-4x?+4x 4x 
|x*-1 x*-1 
_ Ax) 4x- Ax? 4x 4x 
x*-1 x*-1 
_ 8x 4x 
x*-1  x*-1 
|. 8xt4x _ 12x 
^ x*-1 x*-1 
1 2 


05. x?-8x415 t xi-4x43 — x?-6x45 


Solution: 
» 1 1 


~ x?-5x-3x415 x22 pd 
n ως 1 κέ. 

1(X-3). x(x-5)-1(x-5) 
2 


^ (x-S)x-1) 


5)(x-3)(x-1) 
x—6-2x46 - 
.(x-5)x-3)x-1)  (x-5)x-3)(x-1) 

= 0 

2. 
04. (x+2)(x+3) , (x*2) 227-32) 
x?-9 (x-4)(x? -x-6) 

Solution: 

_ (x+2)(x+3) (x*2).2(x?-16) 

^ x2-32 (x—-4)(x?-3x42x—6) 

ος &+2)(x+3) 2(x*2) (x+4) (x-4) 

ο (xt3)x-3)  (x-4)x(x-3)*2(x-3)] 

_ x+2 2(x*2) (x+4) 

^ x-3  (x-3)Yx*2) 

E χ12 2 (x*4) 


+ 
x-3 x-3 
m x+2+2x+8 _. 3x+10 
~ x-3 x-3 
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Q5. x+3 1 4x 


2x2+9x+9 i 2(2x-3) ^ Ax1-9 
Solution: 
T x*3 1 4x 
2x?*t6x*3x49  2(2x-3)  (2x)-3? 
X+3 1 4x 


^ 2x(x*3)*3(x-3) | 2(2x-3)  (2x*3)(2x-3) 
x+3 4x 


^ (x43)2x43)  2(2x-3)  (2x+3)(2¥- 3) 
1 1 4x 
2x3 2(2χ-3) (2x+3)(2x-3) 
-. 2(2x-3) *2x *3-(4x)2 
2(2x*3)(2x-3) 
ος 4x-6*2x t3-8x 


^ 2(2x43)(2x-3) 
- -2*—3 Μι —(2x+3) 
2(2x+3)(2x-3) ^ 2(2x+3)(2x-3) 
_ πι A 
2(2x-3) ^ 2(3-2x) 


a+1 


Q6. A-.,whereA =*— 


| a-1 
Solution: 
A E i = ati a-1 


1)(a*1) 
X. a?42a41-(a?-2a41) 
x a?-1 


__ a?+2a+1-a°+2a-1 — 4a 

" |». a?-1 a?-1 
x-1 x+1 4 
v. pra Ei 
x-2 2-x +2 4-x 


x-1 2 x+i 4 : 
— ως + τοσο] 5 s 


x-1 z] [= | 
^ ix-2 x-2 x*2/ x?-4 


x-1-2 E (x*1)(x-2)-4 


x-2 xi-4 
| x-3 x?-x-2-4 
7 ox- x?-4 

x-3  x?-x-6 
^ x-2 x?-4 

x-3  x?-3x*2x-6 
~ x~ x?-2? 
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_ χτ3 κ x(x-3)*2(x-3) 
x-2 (x+2)(x-2) 

" x-3 _ (x-3)(x*2) 

^ x-2  (x*2)x-2) 
ο. us 


x= x-2 


Q8. What rational expression. should be subtracted 


2x?+2x-7 x-1 
ial ES Eni DEA L7 
from ο... to get ποπ. 


Solution: 
Required expression 


x?4x-6 x-2 
2 2x?42x-7 x-1 
^ x2+3x-2x-6 - 
. 2x?+2x-7 — x-1 κ 
(x+3)(x-2) x-2 
ο 2x?+2x-7-(x+3)(x-1) 


(x+3)(x-2) 
_ 2x?+2x-7-(x?+2x-3) 
i (x+3)(x-2) A XS 
_ 2x?42x-7-x?- 
- ο νὰ 
χ *2)(x-2). 

2) (x+3)(x-2) 


+3 


x*3 
Perform the indicated operations and simplify to 
the lowest forms. | 

χ2φχ-6 χ1-4 
Q9. x?-x-6. x?-9 
Solution: 
ο x*43x-2x-6 χ;-2} 
^ x?-3x42x-6 ^ x2~32 
- X(xt3)-2(x*t3) ., (x*2)(x-2) 
^ x(x-3)42(x-3) (x*3)(x-3) 
ος (xt3)(x-2) | (x*2)(x-2) 
T (x-3)x*2) ^ (x*3)(x-3) 
_ (x*3)(x-2) 
~ (x-3)(x42) 
ο (x-2) 
~ (x-3)? 


SEDINFO.NET 


StudyNowPk.COM 


3 2 

x '-8. x*+6x+8 
Q10. «Xu 
x*-4  x-2x41 


Solution: 
xX3-23 — x? «4x 42x48 
απ (x-1)? 
_ (x-2)(x?*2x4) |, x(x«4)*2(x4) 
(x*2)(x-2) (x-1)(x-1) 
- X?*2x*4  (x+4)(x+2) 
x*2. (x-1)(x-1) 
ο Gr) (x? 42x44) 
(x-1)? 
x* -8x 2x-1 x43 
oid. -----κ---- 
2x?-5x-3  x?4+2x+4  x?-2x 
Solution: 
x*-8x 2x-1 x*3 
2x?-5x-3  x?42x*44  x?-2x 
_ x(x?-8) 2x-1 χ 13 
τ 2x?«6x-x-3 "χ212χ14΄ x(x-2) 
x(x-2)(x?*2x^4) 2x-1 


2x(x43)-1(x-3) x? 4 -2) 


_ x(x-2)(x? +2x+4). x x43 
2x*4  x(x-2) 
Α. 4y*-1 

-13y«4 6y2+y-1 

_ 2y?47y-4 ,, 6y? *y-1 

"ocn wa 

(2 2y!«8y-y-4 y OY 13 2Υ-1 

~ 3y2-12y-y*4 (2y)?-1? 

"m 2y(y*4)-1(y*4) x 3y(2y*1)-1(2y*1) 
3y(y-4)-1(y-4) (2y*1)(2y-1) 


_ (y*4)2y-1) ,, (2y*1)(3y-1) 
T (v-4Gy-1)  Qy*1)2y-1) 
yt | ΄ 


y-4 | 
xy α΄ RA = p — =] 
Q13. Ee 7 x2+y2} | Lx-y x+y 
Solution: , 
QG1«y?y-G?-y?) , (x+y)? a-y 
— qh-ybx€y?) ` (x-y)(x+y) 
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x*«2x?y?«y*-(x*-2x^y?4y*) | x?42xy*y? - (x? -2xy * y?) 
(x?-y?)(a?4 y?) (x-y)x*y) 
x*42x?y?«y*-x* 42x^y?-y* — x^42xyy?-x?42xy- y? 


Qc γα. ey?) (x-y)(a+y) 
4x^ y? 20 AAY 
= a - i 
(.-γλ)(ι”1ν”) (x*—y*) 
Hu ανν aty? 
(x?—-y?)tx* ty?) 4xy 
um LR 
x?*y? 


EXERCISE 6.3 


Q1.  Usefactorization to find the square root of the 
following expressions. 
(i) | 4x?- 12xy + 9y? 


Solution: 
= (2x)? — 2(2x)(3y) + (3y)? 


= (2x — 3y)? 
= J (2x — 3y)? 
Required sq a (2x.— 3y) 
(ii)  x^— Ni 0) 
Solutio 
= (x)? - 20) (5) + (:) 
a ON iy 
= (x 2x 


: Required square root is +(x — -) 
χ 


ΚΕ 1 2 1 i 2 
(iii) Wc X^ —izXy tay 
Solution: 


= (jx) 2090) + Gr) 
«αν . 
Required square root is Lx = iy 


X y 
+- 
or a ae 
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(iv) 4(a-b)? - 12(a? -- b?) + 9(a - b)? 
Solution: | 
= [2(a + b)? - 2[2(α + b)][3(a - b)] + [3(α — b)? 
= [2(a- b) - 3(a - b)? 
= (2a -20 —3a + 3b)? 
= (5b -- a}? 
Required square root is t (5b — a) 
(v) 4x$—-12x3 y3 «9γό 
9x* «24x? y? 416y* 
Solution:, 
| (2x3y -2(2x3)(3y3)« (3? 
i (3x3)2-2(3x?)(4y2) (47 
_ (2x?-3y?°) — Gma) 


T (3x244y2)2  \3x?+4y? 
An) 
(ie square root is +( mA ay ;) 
(vi) (x +=) >) = 4( (x - 3 
Solution: 
zx ος ieget 


— 
E s 


S 
εξ αν PAP 
=(x-}) 16 Daroy 
ο... 
Required square root is t [ία es =) = 2| 
(vii) (2+4) -4(x+}) +12 (x + 0) 
Solution: 
SEE a(x! +2+5)+12 


= (x? +4) - 4(x +5)-8+12' 


= (2+4) -4(x7+5)+4 
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= (x? + zr 2 (x? + =) «2 + (2)? 


P 
= (x? +5) -2 
Required square root is + [(x? + =) -- 2] 

(viii) (x^-- 3x 1 2) (x? + 4χ  3(x^ + 5x 16) 

Solution: 
= (x^ + 2x +x + 2)(x? 3x +x 2)(κ2 3x + 2x + 6) 
= [x(x +2) + 1(x + 2)|[χ(αχ + 3) + 1(x + 3)] 

[x(x +3) + 2(x + 3)] 
= (x + 2)(x + 1)(α + 3)(x + 1)(α + 3) (x +2) 
= (x 1)*(x + 2)1(χ + 3) 
= [(x + 1x + 2)(x + 3)/° 
Required square root is +[(x + 1)(x + 2)(x + 3)] 

(ix) (x? + 8x + 7)(2x? - x - 3)(2χ7 + 11x - 21) 

Solution: 
= (x? + 7x+x+7)(2x? - 3x - 2x — 

(2x? + 14x — 3x — 21) 
z[x(x*7) 1 1(x* nll aN 


[2x(x + 7) - 3(x k7) 
= (x +7) +A 8 (χ + 1)(x +.7)(2x + 3) 
d Κπ2χ — 3)” 


= Local 3) 
o2 e vedo quare root is +[(x + 1)(x + 7)(2x -- 3)] 
division method to find the square root of 
se following expressions. 
(i) — 4x? + 12xy + 9y? + 16x + 24y + 16 


Solution: 
2x + 3y +4 
2x Γ 4x? + 12xy + 9y? + losses 16 
a 
4x + 3y 12xy + [δε + 9y? + -24γ + 16 
Ἔῑ2χ +9y? CM 
4x t 6y +4 16x +24y + 16. 


+16x +24y + 16 
0 


The square root is +(2x + 3y + 4) 


SEDINFO.NET 


StudyNowPk.COM 


(ii) — x*— 10x? + 37x? — 60x + 36 


Solution: 
x? - 5x £6 
x? - x*-10x)-37x?— 60x 436  — 
rx* 
2x? = 5x ~10x3 + 37x? 
F10x? + 25x? 
"2x? - 10x * 6 |» 12x? - 60x + 36 


+12x* F 60x + 36 
| 0 
The square root is +(x? — 5x + 6). 
(ili) 9x4 — 6x3 + 7x2 —- 2x41 
Solution: 


3x?-x+1 


is +(3x? — x +1). 
2_ 12x — 24x? + 16x* 


4x? — 3x 4 2 
16x* — 24x? + 25x? — 12x +4 
+16x* 


8x? — 3x —24x3 + 25x? 
T24x? + 9x? . 
8x? — 6x +2 16x? - 12x +4 


16x? T 12x 4 
| 0 
The square root is c (4x? — 3x + 2). 
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2 2 
(v) yi 710527 - 10745 (x + 0)(y + 0) 
Solution: 
Ge 
a ο χ _ ανα Rae SOTA AT 
: gp ο) ος P 
d | y? y y y? 
|. x? 
πε 
ο Stee νι ο ο -..- 
2225 | 102 
: | M ud 
| +10-425 
2-10 += | 2-108 4% . 
| +2 F10- κε 


I— REND 


So the square root is πε —5 5) 
the following 


Q3. Find the value of k 
expressions will E square. 
(i)  4x*- 12:8 uu 
Solution: 

2x? -- 3x 157 _ 


x * | 4x4 — 12x? + 37x? — 42x + k` 
| +4x4 


84x? — 3x —12x? + 37x? 
T12x^ + 9x? o 
| 28x? -- 42x -- k 


+28x* F 42x +49 
k — 49 
The given expression will be perfect square when 


remainder = 0 
if k-49=0 


i.e. k = 49 
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(ii) | x* — Αχ} + 10x? -- kx +9 


Solution: 
Sate du onc a - 
x? | x* 4x? + 10x? — kx +9 
+x* | 
2x? — 2x —4x? + 10x? — kx.+ 9 
.. EXT μμ. 
2x! - 4x43 | - 6χ]-κα +9 | 


| +6x* T12x t9 
l —kx + 12x 

The given expression will be perfect square when 
remainder = 0 


if |—kx-* 12x = 0 
= —-k+12=0 
= -k = —12 

i.e. k= 12 


Q4. Find the value of | and m for whi 


expressions will becom 
(i) xt 4+ 4x3 + 16x? - Ix * 
Solution: 


x x*+2x+6 
x* +4x3 + 16χ2 + lx tm 


| 4x? + 16x? +lx+m 
-. F4x3 + 4x? 
12x? -{χ +m 
| 122 + 24x t 36 
| [ ({-- 24)x — tm -- 36) 
The given expression will be perfect squáre when 
remainder = 0 


if Ι- 240 
and m-—36z0 
l = 24, m = 36. 
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(ii) —49x* — 70x? + 109x? - ix - m 
Solution: 


7x? - 5x * 6 
7x? ` 49x* — 70x? + 109x? + ix ^ m 
+49x4 
14x? — 5x —70x? + 109x? 
Ἔ70χ7 + 25x? 
14x? — 10x +6 84x? -- ἰΧ -m 


«84x? F 60x + 36 

(1 + 60}χ -- m — 36 
The given expression will be perfect square 
if {+60=0 and στη -- need 
i.e. l= —60 

Q5.  To'make the πα — 12x? + 22x2,- 18x 4 
a perfect square | Xe rl 
(i) | what should be added el. ; 
(ii) what should be subtracted’ 


(iii) what press | 
Solution: 


9x* — 12x? + 22x? — 13x +12 
+9x* 


-12χ7 + 22x? 
T12x3 + 4x? 
18x? — 13x +12 
+18x? T 60x t9 
-x +3 
(i) To make the expression a perfect square we should 
add x -- 3. 
(ii) | To make the expression a perfect square we should 
subtract —x + 3. 
(iii) Το make the expression a perfect square remainder = 0 
-χ- 30 
or x=3 
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REVIEW EXERCISE 6- 


Q1.  Choosethe correct answer. 
(i) Η.ς.Ε. of p? G - pg? and ρθη - p?q? is 


(à)  pqQ*- a?) (D ρᾳφ-9) 
(c) ρα =q) (d) palp? - 4°) 
(ii) H.C.F. of Sx y? and 2052 y? is...... 
(a) 5x?y?. (D 20χγ’ 
(c) 100x?y? (d) 5xy 
(iii) H.C.F. of x 2 and x? + x — 6is....... 
(a) x*+x-6 (b) x+3 
(c) x-2 (d) x+6 
(iv) H.C.F. of a? + b’ and a? - ab + b? i is, — 
(a a+b (b αὖ -abt b?) 
(c) — (a- b 9) a!4b 4 
(v) H.C.F.ofx?- 5x + 6 and x? -x -6 ispa 
(a) x-3 Sk 
(c) x*~-4 | 
(vi) H.C.F. of a? -b aga : 
(a) a — beim > ; 
(c) , a$3 {αρ +b? (d) α’-αο Ὁ 


(vii) H, ο οἵ x? κ αχ 2, x +4x+3and x! +5x+4is 
wy we xt) (b) (x + 1)(x +2) 


Ἂς (ο x+3 (d) (x + 4)(x + 1) 
(viii) L.C.M. of 15x?,45xy and 30x yz is P 
(a) 90xyz (b) abe y 
(ο) 15xyz (d) 15x^yz 
(ix) L.C.M. of a + b? and at - b* is ..... oy 
(a) a? + b? (D | a^—-b 
(c) a* — b* (d a- b 
(x) The product of algebraic expressions is equal to 
the ...... of their H.C.F. and L.C.M. 
(a) Sum (b) Difference. 
(c) Product (d) Quotient 
a — 
(xi) simplify Sate T τ. 
4a 4a-b 
(a) 9a? -b? (b) 9a? —b? 
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4a+b b 
(c) 9a?—b? (d) 9a2—b2 


a? -5a—14 αἲ — 


(xii) on ! ο -θα-18 x — 


a-2 


at7 
i X MET 
"i 
(E er p dung (d τς 
iii Π fy α Ὁ .atabtb (6 
(xiii) — PUT ERO EE . 
.(a) arb (b) => 
a- a+ 
(c) at +p” (d) a24b2 
i at 4 -- see 
(xiv) Simplify "S -- 1) + (4 - πο = 
y 
Y Z UA 
c) ! @ - 
(xv) The square root of a? — 2a + 1istet 9 
(a) +(a+1) y -(b) +a -- 1) 
(c) a-1 a+1 


(xvi) What ye. be adde M ΑΝΩ the square of 


x* + 64 E 
TS 
κο ee root of x* + 5 .  21s...... 
+ (x + = (b) (x? + 3 
e  +(x-;) (d) +(x?-3 


Answers: 


Q2. Find the H.C.F. of the following by factorization. 


8x*—128 , 12χ- 96 


Solution: 
8x* — 128 = 8(x* -- 16) = 8(x* - 42) 
= 8(x? -- 21)(χ7 + 23) 
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H.CF = 23(x -2)(x + 2)(x? +4) 
12x? — 96 = 12(x3 — 8) = 2? x 3(x? — 23) 
= 2? x 3(x — 2)(x? + 2x + 4) 


H.C.F. = 22(κ — 2) 
= 4(x — 2) 
Q3. Find the H.C.F. of the following by division 
method. 
y!-3y?-3y-9, y? baie pve 
Solution: 
1 
y? + 3y* -3y-9 y -3γ᾽ -8γ-24 
iy "t 
By Ignoring — 5 
yt3 
nr isy+3 
d the L.C.M. of the following by factorization. 
12x? — 75, 6x? — 13x — 5,4x* — 20x + 25 
Solution: 


12x? — 75 = 3(4x? — 25) = 3[(2x)? — 52] 
= 3(2x — 5)(2x + 5) 
6x? — 13x — 5 = 6x? — 15x + 2x — 5 
= 3x(2x — 5)(3x + 1) 
= (2x — 5)(3x +1) 
4x? — 20x + 25 = (2x)? - 2(2x)(5) + 25 
= 3x(2x — 5)(3x + 1) 
= (2x — 5)? 
So L.C. M. = 3 (2x +5)(3x + 1)(2x - 5)? 
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Q5. If H.C.F. of xt + 3x3 + 5x? + 26x + 56 and 
x* + 2x3 — Ax? — x 4 28 is x? + 5x + 7, 
Find their L.C.M. 

Solution: 

Let — p(x) = x* c 3x2 + 5x? + 26x 456. 
q(x) = x* + 2x? — 4x? — x + 28 
H.C.F. =x? -- οκ -- 7 
L.C. M, = 505 καθ) 


- (x*3x3 *5x? 426x456) (x** 2x3 -4x? x28) 


: x?-45x47 
Now dividing 
x? -- 2χ 4 8 
x? +5x+7 x* + 3x3 + 5x? + 26x +56 


txt 5x? 7x? 
—2x? — 2x? . 


“μὴ -8)G4 "E 2x — 4x? — x + 28) 
lify 


3 
| ———— ο ——— MÀ ——Í— 
i i τ  αὖ-χξχ-1 
Solution: 
_ 3 3 
— x?(x*1)&1(x*1)  x?(x-1)41(x-1) 
3 3 . 


= (x+1)(x?+1) i (x-1)(x?41) 
3(x-1)-3(x41) 

— (x+1)(x-1)(x?+1) 
3x-3-3x-3 

— (x?-1)(x?41) 
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we a+b |. a? -ab 

(ii) a?-b? ` a?-2ab+b? 

Solution: 
|| a+b a*—2ab+b? 
^ a?-p? αξ--αῦ 
- a+b (a-b)(a-b) ay 

(a*b)(a-b) a(a-b) . a 

Q7. Find square root by using factorization. 

(x? € 5) e 10 (x € 5) 27 (x # 0) 


* olution: 
=x? +5 +2+10(x+})+27-2 
= (x+2) £ 10 (x +=) +25 
=(x+4) +2(x+2)+@) 105 
«(αι «sf 
Required square root is + 


Q8. Find square root 
4x? , 20x 


T 
ision method. 


σα z 0)(y + 0) 


r E 
y 
Solution: * A : 
X * A. 5-- 
F Χ 
2 9 
= S6 p 2x4. 13- X 
y y x 


z 3y 
So the required root is +( Q5 s) 


2x 
y 
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